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Claims 

[ci] A semiconductor wafer comprising: 
a substrate; 

a plurality of integrated circuits fabricated on said sub- 
strate; 

a dicing channel disposed between adjacent ones of said 
integrated circuits, said channel exposing sidewalls of 
said integrated circuits; 

a layer of first dielectric material disposed on a top sur- 
face and sidewalls of said integrated circuits; and 
at least one layer of at least one second dielectric mate- 
rial disposed on said layer of first dielectric material, 
wherein said first dielectric material has a G value of at 

c 

least about 10 times greater than said second dielectric 
material. 

[c2] The semiconductor wafer of Claim 1, wherein said first 
dielectric material has a G value greater than about 0.1 
kJ/m^ 

[c3] The semiconductor wafer of Claim 1, wherein said first 

dielectric material has a G value of about 0.5 to about 

2 <^ 
2.5 kj/m . 



[c4] The semiconductor wafer of Claim 1, wherein said sec- 
ond dielectric material has a G value less than about 
0.05 kj/ml 

[c5] The semiconductor wafer of Claim 1, wherein said sec- 
ond dielectric material has a G value of about 0.005 to 

2 c 
about 0.05 kj/m . 

[c6] The semiconductor wafer of Claim 1, wherein said first 
dielectric material has a tensile strength of about 20 to 
100 MPa. 

[c7] The semiconductor wafer of Claim 1, wherein said sec- 
ond dielectric material has a tensile strength of about 
700 to 10,000 MPa. 

[c8] The semiconductor wafer of Claim 1, wherein said first 
dielectric material is selected from the group consisting 
of polyesters, phenolics, polyimides, polysulfones, 
polyether ether ketones, polyurethanes, epoxies, pol- 
yarylene ethers, and polyethylene terepthalates. 

[c9] The semiconductor wafer of Claim 1, wherein said first 
dielectric material is a polyarylene ether. 

[ciO] The semiconductor wafer of Claim 1, wherein said sec- 
ond dielectric material is selected from the group con- 
sisting of SiN , SiO , SIC, TEOS, FTEOS, FSG, and OSG. 



[cii] The semiconductor wafer of Claim 1, wlierein said sec- 
ond dielectric material is SiO . 
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[ci2] The semiconductor wafer of Claim 1, wherein said dicing 
channel exposes sidewalls of said integrated circuits and 
sidewalls of said substrate. 

[ci3] The semiconductor wafer of Claim 1, further comprising 
a plurality of conductors embedded in said first dielectric 
material and said second dielectric material and in con- 
tact with said plurality of integrated circuits. 

[ci4] The semiconductor wafer of Claim 13, wherein said con- 
ductors are S-shaped or spring shaped or jogged. 

[ci5] The semiconductor wafer of Claim 1, wherein said semi- 
conductor wafer comprises a plurality of layers of said at 
least one second dielectric material. 

[ci6] The semiconductor wafer of Claim 15, wherein at least 
one of said layers of second dielectric material is SiO , 
and at least one of said layers of second dielectric mate- 
rial is SIN . 

X 

[ci7] A method of forming an edge seal structure on an inte- 
grated circuit chip formed on a substrate, the method 
comprising: 

etching a channel in a kerf region surrounding the inte- 



grated circuit cliip, thereby exposing sidewalls of tlie in- 
tegrated circuit cliip; 

depositing a planarizing layer of first dielectric material 
on the integrated circuit chip and in the channel; and 
depositing at least one second dielectric material over 
the first dielectric material, wherein the first dielectric 
material has a G value of at least about 10 times greater 
than the second dielectric material. 

[ci8] The method of Claim 17, further comprising the step of 
embedding conductors in the first dielectric material and 
the second dielectric material. 

[ci9] The method of Claim 17, wherein the first dielectric ma- 
terial has a C^ value greater than about 0.1 kj/m^. 

[c20] The method of Claim 17, wherein the first dielectric ma- 
terial has a G value of about 0.5 to about 2.5 kj/m^. 
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[c2i] The method of Claim 17, wherein the second dielectric 
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material has a G value less than about 0.05 kj/m . 

c 

[c22] The method of Claim 17, wherein the second dielectric 
material has a G value of about 0.005 to about 0.05 kj/ 

2 

m . 

[c23] The method of Claim 17, wherein the first dielectric ma- 
terial has a tensile strength of about 20 to 100 MPa. 



[c24] The method of Claim 17, wherein the second dielectric 
material has a tensile strength of about 700 to 10,000 
MPa. 

[c25] The method of Claim 17, wherein the first dielectric ma- 
terial is selected from the group consisting of polyesters, 
phenolics, polyimides, polysulfones, polyether ether ke- 
tones, polyurethanes, epoxies, polyarylene ethers, and 
polyethylene terepthalates. 

[c26] The method of Claim 17, wherein the first dielectric ma- 
terial is a polyarylene ether 

[c27] The method of Claim 17, wherein the second dielectric 
material is selected from the group consisting of SiN, SiO 
2, SiC, TEOS, FTEOS, FSG, and OSG. 

[c28] The method of Claim 17, wherein the second dielectric 
material is SiO^. 

[c29] The method of Claim 17, wherein the channel exposes 
sidewalls of the integrated circuits and sidewalls of the 
substrate. 

[c30] The method of Claim 17, wherein said at least second 
dielectric material comprises a plurality of layers of di- 
electric material. 



[c3i] The method of Claim 30, wherein at least one of said 
layers of second dielectric material is SiO^, and at least 
one of said layers of second dielectric material is SIN . 



